Preparation of the Reconstruction of the Old Bridge over the Danube in Bratislava  by Agócs, Zoltán & Vanko, Marcel
 Procedia Engineering  156 ( 2016 )  8 – 15 
1877-7058 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of BDB 2016
doi: 10.1016/j.proeng.2016.08.261 
ScienceDirect
Available online at www.sciencedirect.com
WK,QWHUQDWLRQDO&RQIHUHQFHÄ%ULGJHVLQ'DQXEH%DVLQ³%'%
3UHSDUDWLRQRIWKHUHFRQVWUXFWLRQRIWKH2OG%ULGJHRYHUWKH'DQXEH
LQ%UDWLVODYD
=ROWiQ$JyFVD0DUFHO9DQNRD
aIngsteel spol. s r.o., Tomášikova 17, P.O.Box 82, 820 09 Bratislava, Slovakia 
$EVWUDFW
7KH2OG%ULGJHRYHUWKH'DQXEHLQ%UDWLVODYDZDVEXLOWLQ\HDUV±$WWKHHQGRIWKH::,,VWHHOVWUXFWXUHRIWKHEULGJH
ZDVGHVWUR\HG
,QQHZURDGSDUWRIWKHEULGJH5RWK:DDJQHUV\VWHPZDVEXLOWDVDUHSODFHPHQWIRUDQRULJLQDOVWUXFWXUH,WKDGVSDQV
,QODWHUWLPHDUDLOZD\EULGJHZDVODLGRQFRPPRQSLOODUVEHVLGHWKHURDGEULGJH7KHUDLOZD\EULGJHFRQVLVWHGRIVLPSOHVXSSRUWHG
WUXVVHGEHDPV,QWKHUDLOZD\EULGJHZDVVHWRXWRIRUGHU,QWKHURDGSDUWRIWKHEULGJHZLWKPDLQJLUGHUVZLWK5RWK±
:DDJQHU V\VWHP IHOO LQWR GLVUHSDLU &RQVHTXHQWO\ VHYHUDO H[SHUWLVHV ZHUHPDGH DQG EDVHG RQ WKHLU UHVXOWV LW ZDV GHFLGHG WR
LPPHGLDWHO\VWRSWUDIILFDQGWRFORVHWKHEULGJH,Q-XQHHPSOR\HHVRI,QJVWHHOVSROVURIRU$OIDDVZRUNHGRXWD
SURSRVDORIUHFRQVWUXFWLRQRIWKHUDLOZD\SDUWRIWKHEULGJHWRWKHVWDJHRIFRQVWUXFWLRQSHUPLW&RQVLGHUDWLRQVZHUHJLYHQWRXVLQJ
WKHRULJLQDOULYHWHGPDLQJLUGHUVRIWKHUDLOZD\EULGJH'XULQJWKHUHFRQVWUXFWLRQRIWKHEULGJHZLWKWKHRULJLQDOZLGWKRIPKDG
WREHZLGHQHGWRPDQGLWKDGWREHFRPSOHPHQWHGZLWKDQHZRUWKRWURSLFGHFNIRRWSDWKVRQERWKVLGHVDQGQHZXSSHUDQG
ORZHUORQJLWXGLQDOEUDFLQJV'XHWRFKDQJHRIWKHFRQFHSWRIFRUHQHWZRUNFRUULGRUVV\VWHPRISXEOLFWUDQVSRUWLQ%UDWLVODYDD[OH
ORDGVRI WUDPVZHUH LQFUHDVHG FKDQJH WR WUDPWUDLQ V\VWHP$OVR WKHZLGWKRI IRRWSDWKVZDV LQFUHDVHG IURPP WRP
$QDO\VLVSURYHGWKDWRULJLQDOPDLQJLUGHUVGRQRWKDYHHQRXJKFDSDFLW\WREHDUWKLVLQFUHDVHGORDGVDQGWKHUHDVRQDEOHVWUHQJWKHQLQJ
RIWKHVWUXFWXUHLVQRWSRVVLEOH/DWHULQ)HEUXDU\,QJVWHHOVXEPLWWHGWRFXVWRPHUXQILQLVKHGSURMHFWIRUFRQVWUXFWLRQSHUPLW
ZLWKSURSRVDORIQHZEULGJHZLWKFRQWLQXRXVEHDPVVKDSHGVLPLODUO\WRWKHUDLOZD\SDUWRIWKH2OG%ULGJH
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHRUJDQL]LQJFRPPLWWHHRI%'%
Keywords:WKH2OG%ULGJHURDGSDUWUDLOZD\SDUWV\VWHP5RWK:DDJQHUHPHUJHQF\FRQGLWLRQVGLVPDQWOLQJUHFRQVWUXFWLRQSURSRVDO


&RUUHVSRQGLQJDXWKRU7HOID[
E-mail address:9DQNR#LQJVWHHOVN
© 2016 The Authors. Published by lsevier td. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of BDB 2016
9 Zoltán Agócs and Marcel Vanko /  Procedia Engineering  156 ( 2016 )  8 – 15 
,QWURGXFWLRQ
7KH2OG%ULGJHIRUPHUO\WKH)UDQ]-RVHI%ULGJHWKHâWHIiQLN%ULGJHDIWHUWKH:RUOG:DU,WKH5HG$UP\%ULGJH
DIWHUWKH:RUOG:DU,,ZDVEXLOWLQ$WWKHHQGRIWKH:RUOG:DU,,RQUGRI$SULOWKHVWHHOSDUW
RIWKHEULGJHZDVGHVWUR\HG
5RDGSDUWRIWKH2OG%ULGJHZDVEXLOWLQLQRUGHUWRUHSODFHWKHSUHYLRXVVWUXFWXUH7KHVWHHOVWUXFWXUHRIWKH
URDGEULGJHKDGVHYHQVSDQVZLWKWKHVSDQOHQJWKV[P,QVSDQV,,WR9WKHPDLQ
IUDPHZRUNFRQVLVWHGRIDGHPRXQWDEOH V\VWHP5RWK:DDJQHU$[LDOGLVWDQFHRI WKHPDLQJLUGHUVZDVP7KH
FURVVEHDPVZHUHODLGLQWKHMRLQWVRIWUXVVZLWKWKHGLVWDQFHRIP$WWKHVHFURVVEHDPVZHUHODLGWKHORQJLWXGLQDO
EHDPV7KHEHDULQJEDVHRIWKHURDGZD\FRQVLVWHGRIUHLQIRUFHGFRQFUHWHSUHIDEULFDWHVODLGRQWKHORQJLWXGLQDOEHDPV
7KHFURVVVHFWLRQVRIWKHPDLQVWUXWVZHUHULYHWHGWKHDVVHPEOLQJMRLQWVZHUHEROWHG
$WWKHVSDQV,9,DQG9,,QHZHUVWUXFWXUHZDVSUHVHQWZKLFKZDVUHOHDVHGIRURSHUDWLRQLQDQGUHSODFHGSDUW
RIWKHRULJLQDOVWUXFWXUHIURP1HZHUVWHHOVWUXFWXUHKDGPDLQJLUGHUVZKLFKFRQVLVWHGRIDQJXODUWUXVVHVZLWK
D[LDOGLVWDQFHRIP7KHPDLQJLUGHUVLQWKH,VSDQDFWHGDVVLPSOHVXSSRUWHGEHDPVZLWKDVSDQOHQJWKRI
PHWHUVZLWKLQWKHVSDQV9,DQG9,,DVDFRQWLQXRXVEHDPZLWKVSDQOHQJWKVP7KHRULJLQDOVWUXFWXUH
RIWKHUDLOZD\EULGJHZDVSODFHGRQFRPPRQURDGEULGJHSLOODUV)LJ
)LJ,PSRVLWLRQRIWKHUDLOZD\DQGURDGSDUWVRIWKH2OG%ULGJHRQFRPPRQSLOODUV
7KHUDLOZD\SDUWRIWKH2OG%ULGJHKDGVHYHQVSDQV,9,,VWDUWLQJIURPWKH%UDWLVODYDVLGH,WZDVDV\VWHPRI
VLPSOHVXSSRUWHGWUXVVHV(QGVSDQVZHUHDQJXODUWUXVVHVZLWKVHFRQGDU\YHUWLFDOV,QQHUVSDQV,,WR9,KDGUKRPELF
WUXVVHV)LJ
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)LJ9LHZDWWKHRULJLQDOUDLOZD\SDUWRIWKH2OG%ULGJH
5DLOZD\EULGJHKDGEHDPGHFN$WWKHHQGVSDQVWKHEULGJHZDVRSHQO\DUUDQJHGZLWKWKHERWWRPEUDFLQJVDQGZLWK
WKHEUDNLQJEUDFLQJVLQWKHPLGGOHRIWKHVSDQOHQJWK,QQHUVSDQVIURP,,WR9,KDGFORVHGFURVVVHFWLRQZLWKXSSHU
DQGORZHUORQJLWXGLQDOEUDFLQJVDQGZLWKWKHZLQGSRUWDOVDWWKHHQGRIWKHVSDQV/RQJLWXGLQDOEHDPVZLWKLQWKHLQQHU
VSDQVKDGWKHVSDQOHQJWKP7KHFRQVWUXFWLRQRIWKHUDLOZD\EULGJHZDVULYHWHGLWZDVSURGXFHGDWWKH9tWNRYLFH
LURQZRUNVIURPVWHHORIWKHVWUHQJWKFODVV
$VVHVVPHQWRIWKHURDGSDUWRIWKH2OG%ULGJHGXULQJWKHGLVPDQWOLQJVWDJH
7KHURDGSDUWRIWKH2OG%ULGJHZKLFKDWWKHWLPHRIWKHUHFRQVWUXFWLRQCVSUHSDUDWLRQZDVVWLOOLQXVHZDVSODQQHG
WREHFRPSOHWHO\UHPRYHGGXULQJWKHUHFRQVWUXFWLRQ6XEMHFWWRDQDVVHVVPHQWRIURDGSDUWRIWKH2OG%ULGJHGXULQJ
WKHGLVPDQWOLQJVWDJHZHUHRQO\WKHVSDQVWRZLWKPDLQJLUGHUVRIWKHV\VWHP5RWK:DDJQHU>@$[LDOGLVWDQFH
EHWZHHQPDLQJLUGHUVZDVPHWHUVDQGWKHLUWKHRUHWLFDOKHLJKWZDVP'XULQJWKHODVWUHFRQVWUXFWLRQRIWKH
EULGJHGHFNDQGWKHURDGZD\DVWKHORDGEHDULQJEDVHWKHUHLQIRUFHGFRQFUHWHSUHIDEULFDWHGHOHPHQWVZHUHXVHG)LJ
ULJKW
'XULQJWKHSODQQHGGLVPDQWOLQJRIWKHEULGJHWKHURDGZD\DQGWKHUHLQIRUFHGFRQFUHWHSUHIDEULFDWHVDVZHOODVWKH
IRRWSDWKCVZRRGHQIORRUKDGWREHUHPRYHGZKLFKZRXOGUHGXFHWKHGHDGZHLJKWRIWKHEULGJHVSDQV
:KHQDVVHVVLQJWKHPDLQJLUGHUVRIWKHEULGJHWKH\VKRXOGEHGXULQJWKHGLVPDQWOLQJVXSSRUWHGDWIRXUSRLQWVRQ
WKHIORDWLQJOLIWLQJGHYLFH7KHVXSSRUWRIWKHEULGJHVSDQVZDVDVVXPHGWREHDWWKHORZHUFKRUGQHDUWKHHQGRIWUXVVHV
)LJ
)LJ6WDWLFVFKHPHDQGWKHORDGPRGHORIWKHEULGJHVSDQCV,9PDLQJLUGHU/ P
7KHDQDO\VLVRIWKHPORQJVSDQSURYHGWKDWZKHQWKHVWUXFWXUHLVVXSSRUWHGDWWKHLQGLFDWHGSRLQWVWKHYHUWLFDO
VWUXWVLQMRLQWVDQG
GRQRWKDYHHQRXJKEHDULQJFDSDFLW\*LYHQWKHIDFWWKDWGXULQJWKHGLVPDQWOLQJRIEULGJH
VSDQVWKHZLQGSRUWDOVRQWKHHQGVRIWKHVSDQZRXOGQRWEHHIIHFWLYHLQWKHDUHDVRIVXSSRUWVWHPSRUDU\EUDFLQJVRI
EULGJHFURVVVHFWLRQZHUHGHVLJQHG
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7KHGHVLJQRIWKHUHFRQVWUXFWLRQRIWKHUDLOZD\SDUWRIWKHEULGJH
3.1. The first phase of the design of the structure 
7KHRYHUDOOFRQFOXVLRQVRIH[SHUWLVHUHSRUW>@WRVROXWLRQRIWKHHPHUJHQF\RIWKHURDGSDUWRIWKH2OG%ULGJHKDYH
EHHQIRUPXODWHGRQWKHVRXUFHVSURYLGHGE\WKHFOLHQWSDUWLFXODUO\RQWKHZRUNRI$7HViU-UDQGWKHUHVXOWVRI
FRQWUROPHDVXUHPHQWVRIYHUWLFDOPRYHVRIWKHEULGJHDQGRZQILQGLQJVRIWKHFRQWUDFWRU
7KHPLOLWDU\V\VWHP5RWK:DDJQHUZKLFKDVDWHPSRUDU\UHSODFHPHQWZDVHUHFWHGDIWHUWKH::,,ZDVWREHXVHG
RQO\IRUDOLPLWHGSHULRGRI\HDUV7KHUHVXOWVRIDFRPSUHKHQVLYHDVVHVVPHQWRIHPHUJHQF\FRQGLWLRQVRIWKH
EULGJHVKRZHG WKDW WKHSK\VLFDO OLIHRI WKHVWHHO VWUXFWXUH LVH[KDXVWHGDQG LVXQDEOH WRFRQWLQXH WR IXOILO UHTXLUHG
IXQFWLRQV,WZDVUHFRPPHQGHGWRUHPRYHORQJWHUPVWRSJDSLQWKHVKRUWHVWSRVVLEOHWLPHDQGWKHQUHSODFHLWZLWK
DQHZVWUXFWXUH$VD UHVXOWRI VHULRXVGDPDJHDOVR WKH URDGSDUWRI WKHEULGJHZDVFRPSOHWHO\FORVHGZKLFKKDV
UHTXHVWHGGHWRXUVIRUDOOWUDIILF
2QWKHEDVHRIWKHUHVXOWVRIH[SHUWLVHUHSRUW>@WKHDVVHVVPHQWRIWKHWHFKQLFDOVWDWH>@DQGDGHWDLOHGGLDJQRVWLF
VXUYH\>@LWZDVDVVXPHGWKDWLQWKHILUVWSKDVHRIWKHGHVLJQRIWKHUHFRQVWUXFWLRQRIUDLOZD\SDUWRIWKH2OG%ULGJH
>@PDLQJLUGHUVRIWKHRULJLQDOVWUXFWXUHRIWKHVWHHOUDLOZD\EULGJHZLOOEHOHIWLQWKHEULGJHVSDQV,,,,,9DQG
9,ZLWKWKHIDFWWKDWWKHLUPXWXDOD[LDOGLVWDQFHRIPZLOOEHLQFUHDVHGWRP,QVLPLODUO\KDYHEHHQ
UHVWRUHGWKUHHLQQHUVSDQVRIDURDGEULGJH0DULD9DOHULDRYHUWKH'DQXEHEHWZHHQ(V]WHUJRPDQGâW~URYRZKLFK
KDYHEHHQGHVWUR\HGGXULQJWKHZDU
3UHOLPLQDU\GUDIWRIFURVVVHFWLRQDUUDQJHPHQWZDVSUHSDUHGE\,QJ00DĢDãþtNHWDOIURP$OIDDV)LJ
)LJ3UHOLPLQDU\GUDIWRIFURVVVHFWLRQDUUDQJHPHQWRIUDLOZD\SDUWRIWKH2OG%ULGJH
$FFRUGLQJWRWKHSURSRVDOVWSKDVHRIGRFXPHQWDWLRQIRUFRQVWUXFWLRQSHUPLWUDLOZD\SDUWRIWKHEULGJHZKLFKKDV
EHHQVLQFHRXWRIVHUYLFHKDGWREHGLVPDQWOHGVSDQE\VSDQVSDQV,,,,,,99DQG9,WUDQVSRUWHGWRWKH
DVVHPEO\DUHDRXWVLGHWKHIORZRI'DQXEHZKHUHFRQVWUXFWLRQKDGWREHUHVWRUHGDQGPRGLILHG2XWHUVSDQV,DQG9,,
ZLWKVSDQOHQJWKPKDGWREHUHSODFHGE\DQHZVWUXFWXUH
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6SDQOHQJWKVRIWKHEULGJHVSDQV,WR9,,DIWHUWKHUHVWRUDWLRQKDGWREH
 P)LJ
)LJ%ULGJHVSDQVDIWHUWKHUHVWRUDWLRQDFFRUGLQJWRWKHGHVLJQLQVWSKDVH
PZLGHWUDIILFVSDFHEHWZHHQVDIHW\EDUULHUVDQGWKHFRPSRVLWLRQRIWKHURDGKDYHEHHQDUUDQJHGVRWKDWWKH\
DOORZHGVXEVWLWXWLQJVSDFHIRUWUDPVWRWZRODQHURDG0=WKLVDUHDZRXOGDOVREHXVDEOHIRUWKHSDVVDJHRIUHVFXH
DQGILUHILJKWLQJYHKLFOHVDVVXPLQJWKHORFNRXWRIWUDPV
3HGHVWULDQZDONZD\IURPWKHVLGHRI613%ULGJHZDVLQVHFWLRQVDERYHSLHUVDQGZLGHQHGWRPHWHUV
7KHVHSDUWVVKRXOGEHXVHGDVUHVWLQJDQGVLJKWVHHLQJDUHDV
7KHEULGJHZLGWKPDOORZHGSODFLQJRIGRXEOHWUDFNIRUWUDPVSDYHPHQWVWULSVIRUSHGHVWULDQVDQGF\FOLVWV
LQZLGWKRIPDQGWZRUHYLVLRQVLGHZDONVRIPZLGWK
7KHUHVXOWVRIWHVWVRIWKHRULJLQDOPDWHULDOWKHVWHHOVWUXFWXUHRIWKHUDLOZD\SDUWRIWKH2OG%ULGJHFRQILUPHGWKDW
VWHHO IRU SDUWV PDLQ JLUGHUV DQG SDUW RI WKH FURVV EHDPV KDV VDWLVIDFWRU\ VWUHQJWK SDUDPHWHUV EXW ORZ IUDFWXUH
WRXJKQHVV7KLVZDVUHIOHFWHGLQWKHFRQFHSWXDOGHVLJQRIDQHZEULGJHGHFNRIWKHEULGJH
'ULIWRIWKHYHKLFOHWUDPRUURDGYHKLFOHDQGVWURQJLPSDFWHVSHFLDOO\DWORZWHPSHUDWXUHVWRWKHPDLQWUXVVHV
ZRXOGKDGWREHSUHYHQWHGE\WKHUDLVHGVLOOXQGHUWKHUHYLVLRQVLGHZDONVRQERWKVLGHVRIWKHURDGDQGVWHHOVDIHW\
EDUULHUVZLWKFRQWDLQPHQWOHYHO,9QZKLFKVKRXOGSUHYHQWFRQWDFWRIWKHYHKLFOHZLWKWKHPDLQJLUGHUV)LJ
)LJ&URVVVHFWLRQRIWKHEULGJHDFFRUGLQJWRWKHGHVLJQLQWKHVWSKDVH
5HFRQVWUXFWHGVWHHO VWUXFWXUHRI WKHEULGJHKDG WREHSODFHGRQ WKHPRGLILHGRULJLQDOSLHUVRI LQWHUPHGLDWHDQG
DEXWPHQWVZKLFKKDGWREHHOHYDWHGWRHQVXUHWKHUHTXLUHGKHLJKWRIWKHJDEDULWPDERYHPD[LPXPVDLOLQJOHYHO
XQGHUWKHEULGJH:LGWKRIWKHJDEDULWZRXOGUHPDLQXQFKDQJHG)RXQGDWLRQVDQGWKHRULJLQDOSLHUVKDGWREHUHLQIRUFHG
GXULQJWKHUHFRQVWUXFWLRQRIWKHEULGJH
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3.2. The second phase of the design of the structure 
'XHWRIXQGDPHQWDOFKDQJHRIWKHFRQFHSWRIFRUHQHWZRUNFRUULGRUVV\VWHPRISXEOLFWUDQVSRUWLQ%UDWLVODYDGXULQJ
WKHZRUNRQGRFXPHQWDWLRQIRUFRQVWUXFWLRQSHUPLWGXDOIOHHWLQFUHDVHGD[OHORDGVDQGGXHWRWHUPVRIDVRFLHWDO
UHTXLUHPHQWVIRUWKHZLGWKRISURPHQDGHRQWKHEULGJHWKHGHVLJQRIWKHEULGJHZDVDJDLQVWWKHGHVLJQLQILUVWVWDJH
PRGLILHGDVIROORZV
• IOHHWLQWKLVVHFWLRQRIFRUHQHWZRUNFRUULGRUVV\VWHPRISXEOLFWUDQVSRUWZLOOEHGXDOLHWUDPV\VWHPZLWK
PPWUDFNJDXJHDQGD[OHORDGWRQVDQGWUDPWUDLQV\VWHPZLWKVWDQGDUGWUDFNJDXJHDQGD[OHORDGWRQV
• SHGHVWULDQIRRWSDWKVRQERWKVLGHRIWKHEULGJHZLOOKDYHQRPLQDOZLGWKPDJDLQVWP7KHIRRWSDWKVDERYH
SLHUVDQGZLOOEHZLGHQHGWRPDQGWKH\ZLOOVHUYHDVREVHUYDWLRQGHFNV
$FFRUGLQJWRWKHUHTXHVWRIFXVWRPHU$OIDDVFRQWUDFWRU,QJVWHHOVSROVURZRUNHGRXWDFRQWUROVWUXFWXUDO
DQDO\VLVZLWKLQFUHDVHGORDGV>@ZLWKWKHXVHRIPDLQJLUGHUVRIWKHRULJLQDOUDLOZD\EULGJH7KLVDQDO\VLVSURYHGWKDW
RULJLQDOPDLQJLUGHUVGRQRWKDYHHQRXJKFDSDFLW\WREHDUWKLVLQFUHDVHGORDGV$IWHUDFRPSUHKHQVLYHHYDOXDWLRQRI
WKHWHFKQLFDOFRQGLWLRQRIWKHPDLQJLUGHUVRIWKHRULJLQDOUDLOZD\EULGJHDQGWDNLQJLQWRDFFRXQWWKHUHVXOWVRI
FRQWUROVWUXFWXUDODQDO\VLVZLWKLQFUHDVHGORDGLQJHIIHFWVLWZDVGHFLGHGWKDWWKHRULJLQDOULYHWHGPDLQJLUGHUV
ZLOOEHUHSODFHGZLWKQHZJLUGHUV6WHHOVWUXFWXUHZLOOKDYHVLPLODUJHRPHWULFDOVKDSHDVWKHRULJLQDOVWHHOVWUXFWXUH
RIWKHUDLOZD\SDUWRIWKHEULGJH1HZVWHHOVWUXFWXUHRIWKHEULGJHZLOOEHFRQWLQXRXVLWZLOOKDYHVSDQVZLWKVSDQ
OHQJWKVPFRXQWLQJIURP%UDWLVODYDCVEDQN)LJ
)LJ6SDQOHQJWKVRIWKHQHZ2OG%ULGJH
:LWKWKLVVROXWLRQWKHUHTXLUHGJDEDULWZLWKZLGWKPDQGKHLJKWPDERYHPD[LPXPVDLOLQJOHYHOZLOOEH
REWDLQHG
%ULGJHZLGWKRIPZLOODOORZSODFLQJRIGRXEOHWUDFN ODQHVIRU WUDPV³WUDPWUDLQ´V\VWHPELGLUHFWLRQDO
PZLGHSDYHPHQWVWULSVIRUSHGHVWULDQVDQGF\FOLVWVDQGWZRPZLGHUHYLVLRQVLGHZDONVDERYHWKHURDGZD\
)LJ

)LJ3URSRVDORIWKHFURVVVHFWLRQRIWKHEULGJHQGSKDVHRIGRFXPHQWDWLRQIRUFRQVWUXFWLRQSHUPLW
14   Zoltán Agócs and Marcel Vanko /  Procedia Engineering  156 ( 2016 )  8 – 15 
$FFRUGLQJWRWKHQHZSURSRVDOWKHVXSHUVWUXFWXUHRIUHFRQVWUXFWHG2OG%ULGJHLVPDGHZLWKRQHH[SDQVLRQXQLWDQG
H[SDQVLRQMRLQWVDUHVLWXDWHGRQWKHHQGVRIWKHEULGJHLQHDUWKFRQVWUXFWLRQ1HZVWHHOVWUXFWXUHRIPDLQWUXVVHVLQ
LQQHUVSDQVKDVFRQVWDQWWKHRUHWLFKHLJKWRIPKHLJKWRIWKHORZRXWHUVSDQVLVYDULDEOHIRUPWRP
$[LDOGLVWDQFHEHWZHHQPDLQJLUGHUVLVPDQGLWLVFRQVWDQWRQZKROHEULGJH:LGWKRIWKHGHFNEHWZHHQWKH
VDIHW\EDUULHUVLVP
'HVLJQHGEULGJHIORRUDOORZVWKHSDVVDJHRIILUHYHKLFOHVRUHPHUJHQF\YHKLFOHV7KHGHFNKDVVDPHGHVLJQDFURVV
WKHZKROHEULGJH,WFRQVLVWVRIVWHHOGHFNSODWHZLWKFRQFUHWHVODEFURVVEHDPVDQGORQJLWXGLQDOVWLIIHQHUV0DLQJLUGHUV
LQVSDQV,,WR9DUHUKRPELFWUXVVHVZLWKVHFRQGDU\YHUWLFDOV7KH\DUHIXOO\ZHOGHGGRXEOHZDOOHGXSSHUFKRUGKDV
FORVHGFURVV VHFWLRQ ORZHUFKRUG LV DOVRGRXEOHZDOOHGZLWK VHJPHQWHG ORZHU IODQJH'LDJRQDOV DQGYHUWLFDOV DUH
ZHOGHG,SURILOHV)LJ

)LJ7KHVKDSHDQGEHDPVRIWKHUKRPELFWUXVV
&RQFOXVLRQ
7KH2OG%ULGJHDFURVVWKHULYHU'DQXEHZKLFKZDVGHVWUR\HGGXULQJ:RUOG:DU,,EHORQJVWREULGJHVZLWKWKH
ORQJHVWSHULRGRISUHSDUDWLRQRIWKHUHFRQVWUXFWLRQ6LWHSUHSDUDWLRQRIWKH$NDVKL.DLN\R%ULGJHLQ-DSDQZLWKORQJHVW
VSDQRIPODVWHG\HDUVDQGWKHUHVWRUDWLRQRIWKH2OG%ULGJHODVWHG\HDUV,QILUVWDXWKRURIWKLV
DUWLFOH LQKLVGLSORPDWKHVLVXQGHU WKHOHDGHUVKLSRI3URI$7HViUZRUNHGXSDSURSRVDORIUHVWRUDWLRQRI WKH2OG
%ULGJH
$VDUHSODFHPHQWRIWKHRULJLQDOEULGJHZKLFKEXLOWLQ\HDUV±ZDVEXLOWDIWHUWKHZDUUDLOZD\SDUWRIWKH
EULGJHZKLFKZDVVLQFHRXWRIRUGHU5RDGSDUWRIWKHEULGJHZDVEXLOWLQDQGLWVKRXOGEHLQRSHUDWLRQRQO\
IRUOLPLWHGSHULRGWR\HDUV%XWDWODVWLWVHUYHG\HDUV'XHWRVHYHUHGHJUDGDWLRQRIWKHVWUXFWXUHWKHURDGSDUW
RIWKHEULGJHZDVGHILQLWLYHO\FORVHGLQ
'XULQJWKHSUHSDUDWLRQRIGRFXPHQWDWLRQIRUEXLOGLQJSHUPLWVLWVKRZHGWKDWWKHRULJLQDOPDLQEHDPVRIWKHUDLOZD\
EULGJHGRQRWKDYHHQRXJKFDSDFLW\WREHDUUHTXLUHGORDGVDQGFKDQJHGZLGWKGLVSRVLWLRQ
,QWKHQGSKDVHZDVGHVLJQHGFRPSOHWHO\QHZVWHHOVWUXFWXUHRIWKH2OG%ULGJH&KLHI(QJLQHHURIWKHSURMHFWRI
UHFRQVWUXFWLRQ,QJ00DĢDãþtNFRRSHUDWHGZLWKFRQWUDFWRUVGXULQJWKHSUHSDUDWLRQRIWKHVWDQGQGSKDVHRI WKH
GRFXPHQWDWLRQIRUFRQVWUXFWLRQSHUPLW
7KHFXVWRPHU$OIDDVWRRNIURPFRQWUDFWRU,QJVWHHOVSROVURXQILQLVKHGSURMHFWEHIRUHWKHQGSKDVHRI
WKHGHVLJQRIVWHHOVWUXFWXUHZDVHQGHG7KLVSURMHFWZDVODWHUSUHSDUHGZLWKOLWWOHFKDQJHVDVDEDVLFGRFXPHQWIRUD
GHWDLOHGH[HFXWLRQGHVLJQ
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